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Abstract ofWO0106519 

A proton conducting material which comprises a 
base material comprising a carbonaceous 
material having carbon as a main component 
and, introduced into the base material, a group 
capable of dissociating a proton. In the proton 
conducting material, a proton moves via the 
group capable of dissociating a proton, and the 
conductivity for anion is greater than that for an 
electron. As the carbonaceous material, use is 
made of a carbon cluster such as a fullerene and 
a tubular carbon (so-called carbon nano-tube), a 
carbonaceous material having a diamond 
structure and the like. 
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(blzmfc-CWLMftft^s &'MM*m 4 0'C-e 

SEffilbfeo d©«fc.-5 C bTff ^fclfiCWOF T- I RiJ 
&£fro£h;:*>, ±|HAttt^$.nr^5C..o (OH) 12 ©IR 

+H 2 0 

C b (i + H 2 S 0 i C 60 (OSO a O) x -*> Ceo (OH) y 

(SOa) (x = 5~6) ( y =10-12) 

fee ^OD^U «7 H±Jfi*tfW3 OO^d >Ts Cft^'WJ i © 
it) o&&> 

7 7 -V>©»* lgS6 0jnl©f5iffl§IH*fcSrFU £fifcT 

^lflMTT"3B^I}fbto f#£>ti£HJft«, 1*3 

b fei*i?xffl/x-r;i' + fc /J> b f o&T bv *©tt»«l«a^ 

sou £ e> ic^i^-;i/j.-^^T- 3 nis ^<tt>'^^f-;i/^ 

-x^^T-tr h - h U;b©2 : lp£*-C2iaifc#Lfc&* 4 0 °C 
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±i30>EJ6B\ filAttC.o (OH) jt^^TftCiYcSttC 
(WTs fel#) o 
+H 2 S04 

CfiO (OH) y -» C,0 (OSOiH) , 

0M> 

ci0^ U*»<b7 7-u >i^^7K^^X7 t ;i/0l7}* 7 Omg^ 

X^fj^fco 308507-1/ TsE&m 5 h >/cm 2 T?feofc 0 £0*£ 

-y h temfo&m 300^70 >t? n d ; n'4Hifi^ 20^1/ * h tt 

So 

< ;H«J 3 0 * 'J *$<fb 7 5 - 1/ >MMC5Rx X 5P M'flS#x 7 y>l/ 

Co^m 1 5 %^tf C60/C707 5-1/ >tli^0«2 
^30 IffliStf b fe o ff n fc EJfcttl * ^ F*l T tf^ b fe :>> x 
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x-^^fcr-fe h- K U;i/©2 : lm^rtttf 2@«s#bfeftx 4 0 
I R ^ £ fjf o i; d 5, 0uIE*#£^2ftTV^ »#Wfc*» 

ai: o s o,n&^tsy^-^>mmiM^> i v^tm^- 
^^C6o^o^r^© t t'5(w^t»-rc^* s "e^§ («t* mm) » 

+H 2 0 

Ceo + H2S 04^C«o(0 S 0 2 0)x CuCOSO.HMOH), 
(SO,) (x=5~6) (y+z=10-12) 

<^-Jli0i3O#U2K»ft77-i/>ttKzlc3({x3;7 i ;i'«*^l/s'h 

-$&mwL&m^ * Trims n ft - © * u *sMb 7 ^ - u > ® *& 

^^[^^©■7°b7*^f ofeo CCDI$<D7> ;U~£&$J 5 h>/cm 2 T: 

<ltWl 1 ©7 7-1/ U v h©HI> 

tfc«0fc«>, t«IEilJl60<l"C#fiR^t:ffl^fc7 7-U>©)|&*9 
0 mg%t Ds fig 1.6 mmoni^H httfcfc S'«fc"5 
|qj^©7"l/^*fTofco dOD#07°l/7j±(i^ 5 h >/cm z -e$)-3 
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t> h f\ K Jt fleto f <• ft t * b , fc: ^ U y b it f S 

a*'t§feo cio^i/y htt^^ 3 o o ^p>t, cifts 
J£»l 1 * htts. 

£^m~3:ftJ;ffl±«&fli]l<P^Uy h?)7°p h > % $ o fflil 

ftt, Sf. ^U^ht^UUggl 5ram©7;^ ->>A|St:^ 
nfn©^l/f hO.PfflJSR^- dftJc 7MHzi^0. 0 1 Hz 

*-e©ssftajE (£«io. iv) &emou sfflssttitts^ 

Ot-^>XSI£l:SU ± S3© 35 IS 00 1 -3(Oau y h*»6 
j&St-d h >£Sft;07n l> >fcmw> l fix i^^(;(±, m l 7 

(a) c*t «ta temmmm%MmLT# jsk4 t^a'scae 

- CT\ $J£^ Zfcfc, Z =R e (Z) + i • I m 

(z) nmzn, ±&^mmizK$ftZ7°u h yfcm^oimmm 

fr¥*%utcm& (±m<Dimmi) ommm^^^, 0*01- 
a i ■ 8 c x n»j i * x mtmm lc^tfs^u yhfco^to 
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b j<i, $ -»© m tmmx&Vs 77- 
t ffl s ^ t * * * - © ^ Rtt r aa 
iidici'uttt, -r >t:-^>*©]£M£©i§i&&±##is 

fBfig J: © H-C^fS«L^ © 7 a y * > 7tf$L W5 £ t * fj< bX & 

iS M $ & ffl'J B 5. n 5 PJ 9L © X ft t;j jt ^ e> N d © ffi s *£ ^ © e $ 
5 x 1 0- 6 S/cm^lt^^ti§o •MMM2&Z.vmMM3 

«t 9 c ^ft^-ftUft %m. 1 & o fee 

Ml #$gBJ3fc*/3< 7-p h©M^ (2 5 

°C) 
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tem^ (s/cm) 


nmm i 


5 x 1 0 6 


mmm 2 


9x10 


mmm 3 


2 x 1 0 - s 



QSO 3 H£0if"5S>0«£*K *fcttjR*A»Siir4 
£41 6 0*Cj&»£- 4 0'Cg;T?©M£l5ffl-CfTV^ *©i$©i©iM ; 

fflij © r © *» e» £«> 'fc © safe £ ss ^ 0 $ m ztu-^ 

zm<D7V V h t .UT^bfcCtfS 1 9 Tf»So CCDidt, 16 

o °c e> - 4 o °c (i & v> t fs#* # aggro c m u r 5 ^ t t?t> 
mmm 1 ~ 3 <dm * k uss^j 1 © # u 7 ? - u > ( 7 ^ ^ 
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Mij3st j f3 1 o^afixu .%±£mm2vfco pt« 

7 =Sr fflij ^: Ji t3 U _h 3B m ±. CD -e- . ftfc itM t T * ^ fe± 

p t(WM§iil«li^ KtbTSfcu i¥^t>f^- 

d©#S^*EI2 0 (c^f H/MEteu *5*5 «fc 1 . 2V£;js 
<»J4©^'J«it77-l/>^b s/ h 4 AO»5i> 

i;^f;i/*;i/A7U'0. 5 m l £an*r<fc < ##ufco c© 

ijr |-77^0ifl/> (PTFE) 0»*©fa^-^3 
> (PTFE6 0°/oM) t%PTFE©litf^Ol%tS!5 
«fc"5fciB£U £<Mbfco fig 15m 
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o£o zn%'£Mm4<D^U v b 4 B ttho 

< %MW 5 © # u 7jc'g? fb 7 7 - u > M/kls x x ^ ;b ( £x * ? ;b 
<b) ©&$> 

-fb? 1 g S 6 0 m 1 ro%«ttffi*ttS!Tbs SJfit 

^bfctt^ai^x-^b^^b^o&T Is *©$*J8Mfc$'.£l 
x-^/UtT'-fe b~ b U ;ke> 2 : 1 Si§rr$t: 2 [U#fc^b&^ 4 0 

S^JKiK^^^^^JKb^nfc*©© I R7^^ b;i/fc&£~l&U 
<^}60iJ5©*'J7k^b7 7-l/>18SK*^x^7 1 ;i/^U'i' b 5 A 

tK cin^ 1 ; 7y<btrny 7=><z)»* l omg^si^is 

*fc 0 *©SK ru^ftfrt^ |gi5'mm©^l/'iyh4:ftfc. d ■ 
O^l/y httJ*##8J'3 0 0 ^D>ffeofc 0 ;m&^»J5© 
^ 1/ y b 5 A t T 3 o 
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mg%tK), Ztit, ^'Jr F77J^oxf b> (PTFE) © 
mm-MttT-f Z>i-i>3> (PTFE6 0°/oM) ii&PTFE© 

Zf&BbX, iifl 1 5 mm©^l/ >y 1- Zfttz* Z.(O^U v Y \±mfr 
3 0 0 ;? d tzo zh%%mm 5 O^U h 5 B £t 

< mmm 6 © u ;j< m it 7 ? - > > m ?x $ x z ? » ( .as # x x f- )v 

fc)©&$> 

3 0ml*CSUN i.I©flI^CT, 6 0 ^ C-iS 5 6 3 0 

jl/^CKf^Tbf:o fejg'U C©^xf-;va:-5 1 ;K±ll^7j<^l 
ii & fr o T t> & ^ * © * ffl : U tz o ff tl tz % 18 ft) & ii^^ilT-^SiJ 
Us £ fiCyxfJbx-rJl/t 3|p| s *iO t 'i'xf^i-ffl'fc7 
-te h - b U 2 : lMt2TOlfc^ 4 0 "CUTSET 
-e&M$-&tzo i© Utff f,nfeW®F T - I IU!&£t? 

ofet>=.5s mm$Lmz.^$ftTuz>, ®&m£-&m&t.o s o 3 h 

**^tf 7 >^##:© I RX^? h;i/t!5S-Stbs 3©» 

<HJte^J6©^U7K^^7-5-l/>E^7jc^xx^;V^l/ y h 6 A 
©M> 

|70mglfc»)s itlfc^'J 7 Wb£x U r^O»* 1 Omgt 



WO 01/06519 



PCT/JP00/04864 



35 

<Dmm> 

mmcs -wmmA<m x 7 ^ ;wt £ n & * u 7 - u > 

7 0 mg£ (J > *"'Jrh77;WDifl/> (P 

T F E ) (OtRttSO^'f b > ( P T F E 6 0 ft 

PT FEOlI^ffl 1 %^*§^Cl^b, J: <MU£o 

h 6 B ttS. 

< JtbWJ 2 CO 7 v - b > ^ U y h ©Mji> 

*90mg^0, cnt^'J 7 sMbtT- U lOmgt 
£?M£rU i?y^;v^A7 5 K'O. 5 m 1 ££ox.T i < t&# Ufc< 

h £f# fc 0 ccd^i/ y httj?#j&MB3 00^7 o'fco 
< ttrnrn 3 © 7 - u > ^ i/ * h > 

(P T F E) 0»*Of^/^a> (P T F E 6 0 
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tz a ZCDUmit^J^B^X, figl5mm(D^U^Sflfco Z<D 

£f\ ^1/ y Y i^U^fifi 1 5 mm<DT;i/ Afe^^ 
tietiro^I/ y h Pg<njJ ^*3fe^^ ;Ji£7MHzA>f)0. 0 1Hz 

^T-ws^tiE (mo. iv) &m%Lmz#tfz>m.m 

&S7-D h >fK#^©rn h >fcM 1 fcfc s tti^Cfis 12117 

( a ) id -r <t o ummmmzmm u t * s > tern 4 -en £ n s r 

d h WhM 1 $ £!g 2ffi3 -fcOlfflt^ft 6, 6 

Re (Z) +i • Im (Z) «&ft^ ±HB^FIffiIUK"C^^ ft-* 7" 
D h >{K#gfSc£ji!I«fe»£i^£o HI 7 (B) &7"P 
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& m t± - VJ IS 89 £ ft o fc „ * ft t Jt ^ T £ flifi 4 © tj§ £ C fct N 

^ m & » ffl'j c n e> ft s R © x # ^ it e> , - © ft m n ? © £ 

1 x l 0- 6 S/cmi:gtW^ft?»o Hic^ H»J5^J;t>*^J6g^l6, 

An a t n»J 4 > hjis^j 5 *3«t vnnm q<d^u y biz-D^x^m 
mo m £ s fr ^ fc 3 5 ^ h«j 4 0®^t ±# © t ^ \,\ x » 
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*«it^< 7"P b yfcmfa^U v r®£#* (2 5°C) 





fc« (S/cm) 


^1/ * h 4 A ) 


1 x 1 0- 6 


* h 5 a mmm 5 ) 


2 x 1 0 - ' 


^ 1/ '> F 6 A ( WJ 6 ) 


6 x 1 0 " 5 


y h 4 B («#iJ4) 


3 x 1 0 " 6 


^ L"> h 5 B (M#>J 5 ) 


7 x 1 0- J 


h 6 B (M^J 6 ) 


3 x 1 0 ~ 5 



1 6 0'"C 4 0 o Ct^^Tia^W(l^<bbT^5C i:^t»*v5o 

ftSih^iP^So f fetors #M©!g 2 ©7-D h 
^£^tfl£ WUMEK ftR: 1 6 (TChV^fc^^- 4 O'Cfc. 
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ycDmmmfc#^x7-?mm*'iT^, i g*mfco 

cm* 6 o%%mmmi o omi tm&v, £*&«e*-c.6 o°cc 

# $t & (3 J: 0 @ ff2 # £ # 1$ b o £ Oli # & > 7j< y x ? )V x - 
ir^-eMMU «JE«t'4 0"C"C5ll#M : <e*$-&fco 9£*»7^ 
10ml(Drh7tFD77 i/fciSfr U ^$§jji5l#£ ; 33ii£ 
(DmMft 5 Omg^IR^ ^J5 h >/c m 2 C0J±^j-CKS 15mm© 

giDs C©SI«i0l,7!®^Uy KCD^**tts 3. 0xl0" 4 S/ 

ii5ffi{cijK3fS#*fflV^ 0. 0 5.MPa7;M>ftnf'2 0 0 7M 
K;px>£jgj|pu 
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m 1 0 0m 1 fc.g£U ■MM%WT6 0Vlz3 HF3mtflstzo M 
mz&t>*-*->*Z%W^tco £ilfo'&, S*fcfi?M£5 0 0 ml© 
m?k^^ 'P i^oi'TLs Z. (D yj< m WL ifo ftWt&fc J; D [ffil & ft 

zftMLtza commute, mfcy^K^-Th-zWimmft^s 

^ 5 b y/c m 2 ©E^-efifI 1 5 mmiDPlP^^ f h 
fif$«fc!) N £®3SJtS0iJ8'©'<l' v h<D&mm±, 3. 4X10-'S 

r - 2 $m v£ -c ff 6 n ± sb © * - # > »* © & > ^ v - 
tfass-csfco 02 3i:, r-^st «t a fce>n 

OOTOtiOTf*^ CftfcfcjK*»'5 0 OfilTtfflStSo -© 



WO 01/06519 



PCT/JPOO/04864 



41 

< * U zkBMb SWCNT©^1> 

$f, Mil l/fcSWCNT§ffltU> :nft7y*3!f.7^l:T'2 
5 0°CT» 1 Qmm&L, 7s/flsSWCNT*fcfc. i^^tlS: 

«7K'i'c»rD. ai< am t & i o o : -c-e 3 p mmm u fco c 
ntio, 7 yjRjB SBteft* * u 7j<@gfb swcnt 

fe^fift "T 5 d t § fc o Z ftZ-MMM 9 ©Mfi 1 f § o 
<^U'«i87k3liftSWCNTO^'|a> 

stifttfcT e o°cT- 3 aiasiB^-frs #vmm&m<tsw CUT* 
mtco znz mmm i ooumttZo 

<#'UaKSHb SWCNT > 

7*5 aittiO, rf> 'J *®fb SWCNT 

2yOp^- r;UfL©3*fc©±H*ft-?fti»3l35fiU 

7 ^ ;t/AM*«£^fc 0 c©7 ;uAC7))IIJf # 
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l/>£ftfiSJtl : 1 T?$I&Lfc*0ftg|&fc7 ■< ;UA-fb Lfco £ 
ftfrot^fc^ S WCN Tft|F!l$f;:7 ^A/fbbfco C©7 <;i/A 

ft JEM 9~1 2 * «t tHt'» 4 CD& 7 >f ;b AOfi^f .ft 88 S 
fci&Cs ffl^»7 4 ;u.A©ffiiiaft:^i' 5 = «7 AlSt.'ti^^x ^ftft 
fig 1 5mm©FJ$mt < DfeUfeo dOPJSSftM-CttS*^ d 
ftfc 7 M H z £ 0 . 0 1 H z ' (BSB 0 . IV) ft 

£bfco 

mmmi o(D7 4 ji^ommj yv-?>z(Dmfcm%*m2 4c 
l-fij^RttRasBsct^^So cni^ 7 ;i/A©iw;: 

* ^ T & ^ 6 fr.©ffl Ofe b T V> 5 c. k ft ^ u ^ 

onr ^ mm t o mr-ffimn^v 7" d . v * > 7*^.4 tti^u 

ft i bt £ M> 7;i/^«iHfc:fctt3ffitS*fc?tt€?^<fc 
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s & ©jswpj 9 , IK l 2'0&7-r;uA£-3^T'*u. n'sa 

7°u h >fc» 1 {±. €^W13{±® 1 7 t^t-ct -? &^{ffi[e]S§« 
e-#'>x ZfctZ = R e (Z) +i-Im (Z) 7°D 

^3 *J8«tilt 5^n. h i/fi*.ft7 ^ ;VA©ei|* (2 5°C) 





(S/cm) 


mmm 9 


2 x 1 0" 7 


nmm i o 


2 x 10 5 


n»j i i 


7 x 1 0 - 8 


1 2 


3 x 1 0" 4 



PCT/JP00/04864 



tf*H5©*IK#iec: OSi^cfc CAS *«> ^ *KSs 0 

- y jr $ $ w & $ ft e> & § ■ & ft ft » > «£ * # a m * t £ v ^ x $ m 
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m * cd & m 
mMco^mm i iiM©rp h 

fctS'iifci^ttS H>J<©$5M UJllBfo© t"p b > fg 

ifc hh & ft o « sa s * <r s c t % ft m. 1 1 s i» $ © ® m m 4 n ib ® © 

10. buIBt-p h >»(H4©S.^ -XH (X&2fffi©,Mi^£ 
d fcfcfSaJcfc-f 3 »(?#©&& B£ 1 ilIBit©7°P h >fc^&o 
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1 1 . huIB^D b >Mm&V>&&. -OHXtt-YOH ( 0 &® 

®CD7°P b >fs#f*o 

12. fwlB7'P b >M!'ffiOQ»#\ -OH, -OSOaH, -CO 
OH, -SOsH, -OPO (OH) :i<D^-f DIKtlSSf 
**c:ii4#afcf 5»*©«SB8^ 1 UIIIBf^rp b Ws#ft 0 

13. M&&g*r**fc, 7'D b ft^P&^iat 

14. jt3i3fS-?iR3l£j&*'>fc < fc* - h pS, *;^~;i,a, * 

P b >1£#tto 

1 5. ^jHWtro h>*P*tto'3$^«A*nfcK*H*j»©* 
16. 7"p b >^^ttcoS^^A^nfe^^KM*4i:^^^#*4 

*aw-rsiifc* ! HfiSfc-r5ii*cD«Sffl^ iiiia«o7-p b >fc# 
®nttzm#<x>i&m% 1 6JiiB«e©7'P b >e#^ 0 

18. .if IB i«5# *''J7^PX^> N ^'J7>yftlf 

1 9 . MHB^^-^M*4©^^fi^5 0 fi«%^TTf*'5C 4:*^f 
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mmm corn h >f5#f* 0 

2 1 . Jf £ 3 0 0 #mWT0$l!M££nT^3£ t*<®fflt>ttZ 
2 3. ^P^>-fbX»^ADy><[:^^M#*4SM«a U uti 

*%.f&ft£t*>z.h*®WLh?%ffi$L<»mm% 2 2JlHB«©ra h 

2 5 . 's&sbk** 7^^-^77-1' >fr?X'fo%z h*mmt 
2 6 . m^m^^^-^y ^-u >fifjg©'>& < 

^$«8o4ijg££-rs;i fcfcWfc-TSiS^fSHSg 2 4HIB 
2 7 . Huia^^7 7^^-^f-a-7*«^KT*fe5CtS^^ 
2 8. /Dh >Milf4©S^«A^*fefilBf- J--7 , «^^H^ 
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3 o , mmmmumpfiim LtzbcD-z&zz 

©ISM 2 2JSi3«©7 , D h >fi##©»Jg^o 

3 2. ^iMI^tT'n h>i»fflM§At5Iit, 7°p 

h > if ^ © a # m a £ n ft m m n *r *4 * m n © # i z a n e $ j& -r 
a x e h s & t & z. t & m m 1 1 a m m <d m m m 2 2 ji 13 « © r □ 

33. mmuK.mnzt z z-mizti^x , 5iiwi;7D h >fMt$. 

3 4. HUH3*nJ±^0t-Sxa(C^OT, 7°P h 
jS^?;3Cfc*ft»£?-S»#©ttHf&3 2 XI BE i$ corn h >fga$ 
3 5 . fffBiSi^-7-W«^\ #ij7;^oxf ^'J7He 
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3 7. Mi^#-?MW*'U:r h77;^oxfi/>T*fe f. 

38. J¥£ 3 0 0 //maT©iiJ:t§-tl^t1-2»i*© 

39. mimh, ®2mt, uti^igisjcw^nferah> 

4 0. ±HQ7*P r >is*#©<tf>fi3H£#*^fc*&«M 
?r/H^o 

4 2 . H5ta$fB*7**-#:77-l/>#^Tfc5£fc£ft®2: 
4 4 . MfiBJ^^^-7^^-^^i~7"«jK^H-e^§- i:^#^ 
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4 6 . iffi^^SHStf^i 7 X ^ - ^g^f Ufc 5 Z 

t & ® m 1 1 & m & © m m m 3 9 m m n 0 « y m it w * 0 
4 7 . iJSBrp r >w%m(omt>K - x h ( x& 2 ffiong^^$ 

%tZ>liM<Dm?$> b < (±^^EB. H.{±**ii?-C*S.o') 
- SIR *©«5lfflm3 9JB3a«0*5Ub3*7^W ^ 0 

4 8. huIET-p h >/#Hit$CD»#\ - OHXI±-YOH (OttK 

i^fat**i.o ) -Gfts;ii:*Ra : 4:-rsaii^offiffl.ig4.7saa 

4 9. HJErn h >.»Mt^0Si*s -OH, -OSOaH, -co 

oh; -so s h, -opo (oh) 3©^-rnfr«fc Diifcfftsfi-e 
i: * zmxommm 4 8 jee*©*^^^ x „ 

50. mm%.mwv;miz s ru v >mw&<omt. n?m^\&t 

51. mtfcm=?WL%\&wpte < t*)- > *^^-^*s a- 

5 2 . HufB^P h HKttfcrp h >*Kttoa63&»» 

9 Ji ibh © m m f b ¥ ^ ; u 7 o 
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5 3 . m nS 7° P h >fcmms 7P h >iItt©Sip'#A^tifc 

£ fit mm t iis#iP *m s 3 £ ? a c t * m .t r s ■ » # © si as 

&Wib-rztlM$e>WiW% 5 3 JMsBTOmmib'/'-^/W x D 

5 5 . Bffiajs^ r-tm^ ^^jwdi^vx ^^ wbK 

5ii:*fifflS[4:-r5Sf*0-«5Ba^ : 5 3 JK3E«©mM'fb^:r iU. :X 0 
5 6. jiirlBJS#^ttft©^«M.#5 0 1i%WTfife5ui:S^ 

5 7. fT§B^/>-?M U ^ h 77j^oxfV>f$ ^ * 
<7)MItf3 M%^T^&£-^£^«1-Mf*©f5M 5 3 
II a3 $ ©iM?r/H X. 

5 8 . IubB-7'p r >fc®i$.tfm$ 3 0 0#mJaT©»Kfc3ftT 
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